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In the present work, niobium doped and undoped titanium dioxide of anatase phase 
thin films were deposited by using RF magnetron sputtering on soda lime glass 
substrates. These thin films find their application as transparent conductive oxides 
(TCO) in thin film solar cells. Titanium dioxide being a wide bandgap 
semiconductor with excellent photocatalytic properties has attracted wide research 
interest and is regarded as a promising candidate for TCO applications in 
optoelectronic devices, displays and solar cells. The Nb-doped TiO2 films were co-
sputtered using Nb metal target and TiO2 ceramic target. From the literature, it is 
found that the anatase phase of TiO2 is difficult to form under moderate temperature 
and pressure. To overcome this problem, the researchers have reported a technique 
of using a seed layer to promote the growth of anatase phase over amorphous 
substrates and also to improve the electrical properties of the films. In the stated 
technique the seed layer is deposited on glass under oxygen rich conditions and the 
main film is deposited, without breaking the vacuum, under oxygen deficit 
conditions. No literature was found that solely discussed the effect of varying the 
oxygen content of the seed layer by this technique. Therefore, in this work, the role 
ii 
  
of oxygen content in seed layer (by varying oxygen flow rate) on microstructure 
and optoelectronic properties is studied. The electronic defect states present in the 
Nb-doped and undoped TiO2 were analyzed from the deconvoluted 
photoluminescence spectra of these thin films and also were correlated with their 
optoelectronic properties. 
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